Design criteria for terraces by Beasley, R. P. (Robert Patrick), -1974
Science and 7:ecltnPIPp/1 
GUIDE e ~ -I % s ~ u M C G' Tllr St•tr 11 tit, C••p111 P11blislted 011 tlte llniversif!I Pf )lissP11ri - ep/11mbia tKtensiPH :DivisiPHl°DlJcAl\~ 
Design Criteria for Terraces 
R. P. Beasley, Department of Agricultural Engineering, 
College of Agriculture 
Terrace design considerations include spacing, channel 
grade, cross section and length. 
Terrace Spacing 
Spacing of Graded or Level Terraces: The equation 
VI = 0.6S + Y should be used to space terraces, unless 
otherwise specified. In this equation : 
VI = Vertical interval between terraces, feet. 
S = The average slope of the land draining into the ter-
race, percent. 
Y = A variable depending upon the erodibility of the soil 
and the irregularity of the slope. Use Y = 1.3 if the 
field to be terraced has erodible soils and the slopes 
are such that there wiU be excessive concentration 
of runoff between terraces. 
Use Y = 2.0 if the field has less erodible soils 
and the slopes are such that there will not be ex-
cessive concentration of runoff between terraces. 
The spacings in Table 1 are computed by these equations. 
Use these spacings if there is to be no attempt to improve 
alignment of terraces. These spacings may be varied by 10 
percent to miss obstacles in the field, to adjust for use of farm 
machinery, or to reach a satisfactory outlet. 
The drainage area above a terrace should not exceed the 
area that would be drained by a terrace of equal length with 
normal spacing. When the area between the ridge top and 
the top terrace exceeds this area and is in other ownership, 
farmstead, permanent grassland or woodland areas, the top 
terrace should be replaced by a diversion and normal spacing 
used on the other terraces. 
Spacing, Graded or Level Terraces for Improved Align-
ment: If terraces, or sections of terraces, are to be parallel 
then make some adjustment of spacings in Table 1 to accom-
modate the width of machinery that will most likely be used 
in farming the terraces. 
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TABLE l 
SPACINGS FOR GRADED OR LEVE.L TERRACES 
Less Erodible Soils,* More Erodible_ Soils, 
Average Slope Un i form SI opes Irregular Slopes 
of Area Vertical Horizontal Vertical Horizontal 
Draining Into Interval, Distance, Interval, Distance, 
Terrace %, Feet Feet Feet Feet 
]** 2,6 260 l. 9 190 
2 3,2 160 2,5 125 
3 3.8 127 3. 1 103 
4 4.4 110 3.7 93 
5 5,0 100 4,3 86 
6 5.6 93 4,9 82 
7 6.2 89 5,5 79 
8 6.8 85 6. 1 76 
9 7.4 82 6.7 74 
10 8.0 80 7.3 73 
11 8,6 78 7,9 72 
12 9,2 77 8.5 71 
*Less erodible soils, in general, include those soils with 
a soil erodibility value "K" less than 0,38, Marshall, 
Sharpsburg, Summit, Bates and Newtonia are soils typical 
of th is group. 
More erodible soils, in general, include those soils 
with a soil erodibility value "K" greater than 0,42. Adair, 
Lamoni, Clarinda and Keswick are soils typical of this 
group. This spacing should also be used in the southeastern 
section of the state where intense rains can be expected in 
the winter and spring when there is little vegetative cover 
to give protection, Loring, Memphis and Grenada would be 
typical soils in this area. 
The spacing to be used for soils with a soil erodibility 
value "K" between 0,38 and 0,42 will depend on the slope 
in the field. If the slopes are such that there will be exces-
sive concentration of runoff between terraces, use the 
closer spacing, 
** For slopes less than 2 percent, consider using cross-
slope channels, see UMC Guide 1507, "Design Criteria for 
Cross-Slope Channels." 
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Use Table 2 to determine terrace spacing to best fit a 
majority of equipment widths. If the specific size of equip-
ment and row spacing that will be used is known, refer to 
Table 3. 
TABLE 2 
SUGGESTED SPACINGS FOR PARALLEL SECTIONS OF 
GRADED OR LEVEL TERRACES* 
Less Erodible Soils, More Erodible Soils, 
Average Slope Uniform Slopes, Irregular Slopes 
of Area Vertical Horizontal Vertical Horizontal 
Draining Into Interval, Distance, Interval, Distance, 
Terrace, %. Feet Feet Feet Feet 
1 2.4 240 2.0 200 
2 3.2 160 2.4 120 
3 3.6 120 3.2 107 
4 4.8 120 3.8 94 
5 5.3 107 4.7 94 
6 5.6 94 4.8 80 
7 6.6 94 5.6 80 
8 7.5 94 6.4 80 
9 7.2 80 7.2 80 
10 8.0 80 8.0 80 
11 8.8 80 7.4 67 
12 9.6 80 8.0 67 
Over 12 80 67 
* Spacings that best fit a majority of equipment widths. 
Channel Grades 
Level Terraces: Level terraces may be constructed on deep, 
permeable soils that are capable of absorbing and storing the 
runoff without appreciable crop damage, and without serious 
delay in the farming operations. The more permeable and 
deeper loess soils are the most suitable for level terraces. 
Graded Terraces: The most desirable channel grade will 
vary with the soil type. It is difficult to construct the terrace 
to an exact grade, and tillage operations will cause obstruc-
tions in the channel. Give sufficient grade so ponding in the 
channel will not seriously damage crops or delay field oper-
ations. 
If the terrace is constructed with a channel grade steeper 
than desirable, the increased velocity of flow will cause a higher 
rate of runoff. Excessive channel grade will result in channel 
erosion and silt buildup in the terrace outlet. 
The most desirable grades to be used under most condi-
tions are given in Table 4. 
TABLE 4 
DESIRABLE GRADES FOR TERRACES 
Soil Permeability 
Low 
High 
Desirable Grade, Percent 
o. 4* 
0.3 
* For terraces over 1200 feet long observe maximum grade 
given in Table 6. 
In order to improve alignment of terraces it is permissi-
ble to vary from the most desirable grade. The grade in a sec-
tion of a terrace may be varied as long as it is between the 
minimum and maximum grades specified for that section. 
Suggested minimum grades are in Table 5. Maximum 
permissible grades are in Table 6. 
TABLE 5 
MINIMUM GRADES FOR TERRACES 
So ii Pe rmeab iii ty 
Low 
High 
TABLE 6 
Minimum Grade, Percent 
0.2 
o.o 
MAXIMUM GRADES TO BE USED IN A TERRACE 
Distance from Upper 
End of Terrace, * 
Feet. 
0 to 50 
50 to 100 
100 to 150 
150 to 200 
200 to 250 
250 to 300 
300 to 350 
350 to 450 
450 to 550 
550 to 1200 
1200 to 1600 
Maximum Grade, 
Percent ** 
2.4 
2.0 
1.6 
1.2 
1.0 
0.8 
0.7 
0.6 
0,5 
0.4 
0.3 
Maximum Drop 
in a 50-foot 
Interval 
1.2 
1.0 
0.8 
0.6 
0.5 
0.4 
0.35 
0.3 
0.25 
0.2 
o. 15 
* Assuming a drainage area equivalent to a normal terrace 
spacing for this length. 
** If the terrace discharges into a grass outlet, the grade in 
the 50-foot section next to the outlet should not exceed 
0. 4 percent or 0, 3 percent if the length of the terrace 
exceeds 1200 feet. 
TABLE 3 
TERRACE SPACING NEEDED FOR SPECIFIC SIZES OF EQUIPMENT 
Number of Rows 4 6 4 8 6 6 8 
Row Width 30" 20" 40" 20" 30" 40" 30" 
Equipment Width 10' 131/3 15' 20' 
Trips Spacing, Trips Spacing, Trips Spacing, Trips Spacing, 
Feet Feet Feet Feet 
6 -- 60 5 -- 67 4 -- 60 3 -- 60 
8 -- 80 6 -- 80 5 -- 75 4 -- 80 
9 -- 90 7 -- 94 6 -- 90 5 -- 100 
11 -- 110 8 -- 107 7 -- 105 6 -- 120 
12 -- 120 9 -- 120 8 -- 120 7 -- 140 
14 -- 140 10 
--
133 9 -- 135 8 -- 160 
16 -- 160 12 
--
160 11 -- 165 9 
--
180 
18 -- 180 14 -- 188 12 -- 180 10 -- 200 
20 -- 200 15 -- 200 13 -- 195 12 -- 240 
24 -- 240 18 -- 240 16 -- 240 
-Terrace Cross Section 
A terrace cross section should have adequate capacity for 
the runoff; be designed to fit the topography, the farm ma-
chinery to be used and the crops grown ; and be economical 
to construct with equipment available. 
Cross Section for Graded Terraces: Graded terraces 
should have the capacity to carry the peak rate of runoff to be 
expected in a 10-_year period. A typical broad-base terrace cross 
section with a V-shaped channel is shown in Fig. 1. A terrace 
may also be constructed with a flat bottom as indicated by 
the dotted line in Fig. 1 if past experience on certain soils 
and slopes indicates that the flat bottom channel is easier to 
construct and to farm. The minimum constructed height of 
the terrace ridge is given in Table 7. If the fill is not com-
pacted thoroughly during construction, provide additional 
height to allow for settling. 
The shape of the terrace cross section should be designed 
to best fit the machinery to be used in farming the terrace. 
TABLE 7 
MINIMUM CONSTRUCTED RIDGE HEIGHTS FOR TERRACES 
(MEASURED AS INDICATED BY (h) IN FIGURE 1) 
Distonce From 
Upper End of 
Terrace, * Feet 
0 to 400 
400 to 600 
600 to 800 
800 to 1000 
1000 to 1300 
1300 to 1600 
Minimum Constructed Ridge Height, 
feet. ** 
Groded Terraces Level 
Land Slope Land Slope Terraces 
Over 8% 0 to 8% All Slopes 
1.2 1.0 1.5 
1.2 l. 1 1.5 
1.3 1.2 1.5 
1.4 1.3 1.5 
1.5 l. 4 1.5 
l. 5 1.5 1.5 
* Assuming a drainage area equivalent to a normal terrace 
spacing for this length. 
** Height is measured from a point l ½ feet from the peak 
of the ridge to a point l ½ feet from the center of o V-
shaped channel or to the bottom of o flot channel. 
Original Ground Surface 
;' i'N 
~ ,.,,,, 
This may vary from the typical shape shown in Fig. 1. On 
soils with a shallow topsoil underlain by unproductive sub-
soil a minimum amount of topsoil should be disturbed in 
constructing the terrace. If equipment less than 14 feet in 
width is to be used in farming these terraces, the cut slope 
may be made less than is indicated in Fig. 1. However, in 
no case shall the capacity of the terrace be less than indicated 
by Fig. 1 and Table 7. 
Depth of cut in the terrace channel may be varied to 
reduce the curvature and improve the alignment of terraces. 
Cross Section for Level Terraces: The cross section should 
be the same as for graded terraces except that the channel 
in all cases must have sufficient capacity to store at least 2 
inches of runoff from the area draining into the terrace. The 
minimum constructed ridge height to give this capacity is 1.5 
feet, as indicated in Table 7. 
Partially close the ends of level terraces with a channel 
block at least 0.7 foot above the channel. Construct similar 
blocks as needed to distribute the water throughout the chan-
nel. Channel blocks should have side slopes no steeper than 
6 to 1 and a minimum top width of 6 feet. 
Terrace Length 
Generally, terraces should not exceed 1,600 feet in length. 
When a greater length is used, that portion of the terrace 
grea_ter than 1,600 feet in length should be designed as a di-
vers10n. 
Terrace Outlets 
All terraces must have adequate outlets. Outlets may 
consist of a vegetated area, a constructed and vegetated chan-
nel, or other stable outlet. The outlet must convey runoff 
from the terraces to a point where the outflow will not cause 
damage. It is desirable to establish vegetated outlets in ad-
vance of terrace construction to insure adequate vegetative 
cover. 
r 
Cut Slo e Front Slo e Back Sloe 
(14' min.) 
W, or greater, desirable on all 
slopes . 
20 1 Desirable on Slopes Over 8% 
(14' min. S = 1- 4%) 
(12' min . S = 5 - 8%) 
( 8' min . S = over 8%) 
W - desirable on all slopes 
(14 ' min . ) 
W, or greater, desirable on all 
slopes 
20' or more is desirable on slopes 
over 8% 
W = the maximum width of machinery to be used to farm the terrace . 
S = the slope of the original ground surface. 
h = the height of the terrace ridge - measured as indicated , minimum 
values of h are given in Table 7. 
figure 1. A typical terrace cross section. 
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